Microsomes convert retinol and retinal into retinoic acid and interfere in the conversions catalyzed by cytosol.
Rat liver microsomes converted retinol into retinal and retinoic acid. The production of retinal was observed over a range of substrate concentrations (10-100 microM), but retinoic acid was detected only at retinol concentrations of 50 microM or higher. At 50 microM retinol, the rate of microsomal retinal production was 2-fold greater than that of cytosol, but the rate of retinoic acid synthesis was 4-fold less than that of cytosol. Retinal was also converted into retinoic acid by rat liver microsomes, but at a rate 2-5% of that catalyzed by cytosol. Microsomes also interfered with the conversion of retinol and retinal into retinoic acid by rat liver cytosol. A 50% decrease in the cytosolic rates of retinoic acid production from retinol or retinal was caused by microsomal to cytosolic protein ratios of 0.1 and 0.5, respectively. Under the incubation conditions, which included NAD in the medium, addition of microsomes to cytosol did not affect the elimination half-life of retinol or retinoic acid, but did decrease the elimination half-life of retinal by 2-fold. These data show that retinal synthesis from retinol does not necessarily reflect retinoic acid synthesis and suggest that liver microsomes sequester free retinol and convert it into retinal primarily for elimination, rather than to serve as substrate for cytosolic retinoic acid synthesis.